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It is well documented that plants can act as vertical communication 
channels between below- and aboveground plant-feeding insects: root-
feeders induce changes in biomass and chemistry of the plant’s shoot, 
and these changes can influence survival, growth and development of 
leaf-feeders. The main aim of my project was to explore whether and 
how this interaction between spatially separated insects is restricted to 
plant feeders (root- and leaf-feeding insects), or can be extended to higher 
trophic levels, such as insect parasitoids. My model system consisted of 
the wild cruciferous plant Brassica nigra (first trophic level), belowground 
the specialist root herbivore Delia radicum (second level) and its parasitoid 
Trybliographa rapae (third level), and aboveground the specialist leaf-
feeder Pieris brassicae (second level) and its parasitoid Cotesia glomerata 
(third level) plus the hyperparasitoid Lysibia nana (fourth level). The first 
experiments demonstrated that root- and leaf-feeders negatively affect 
each other’s performances by increasing the levels of toxins in the host 
plant, and these negative effects were not restricted to the herbivore  
level, but transmitted to the parasitoid and even the hyperparasitoid.  
It was remarkable that the parasitoid was the most affected trophic level.  
I found out that the parasitoid female avoids to parasitise hosts on  
root-infested plants when hosts feeding on root-uninfested plants were 
readily available, probably based on changes in the volatile blend of the 
plant, triggered by the root-feeders. It even appeared that root-feeders can 
influence the foraging efficiency of parasitoids, even when the leaf-feeders 
(i.e., the parasitoid’s host) and the root-feeders are not feeding on the same 
plant, but on conspecific plants within the same habitat. Finally, in a field 
experiment the two most abundant leaf-feeding insects preferred to feed 
and oviposit on root-uninfested plants. Hence, behavioural decisions in 
naturally occurring populations of leaf-feeding insects can be influenced 
by root-feeders under field conditions, where a multitude of interactions  
take place simultaneously. Interaction effects between above- and 
belowground organisms clearly are not limited to insects directly 
associated with the plant, but such interactions operate in a complex  













































During the 20th Annual Dutch Entomologists Meeting in Ede, 
December 19, 2008, the very first Netherlands Entomological  
Society (NEV) Dissertation Award was presented. This price com-
prises an amount of money and a certificate of appreciation, and 
is awarded for the best doctoral thesis in the field of entomology, 
defended at a Dutch university in the preceding year (1 September – 
31 August).
 The NEV Dissertation Award 2008 is presented to Dr. Roxina 
Soler Gamborena, for her thesis ‘Plant-mediated multitrophic inter-
actions between aboveground and belowground insects’, defended 
at Wageningen University, on October 30, 2007. The work was largely 
done at the Netherlands Institute of Ecology, in Heteren.
 The jury decided that this thesis demonstrates innovative 
research of a high level. The work is clearly rooted in entomology, 
but it has a much wider ecological interest because of its embedding 
in current community ecology theory. Research methods stretch 
from minute chemical analyses to behavioural observations of more 
than a few insect species, in the context of small scale laboratory 
experiments, but also of larger scale experimental field trials. The 




Herbivores in one domain affect the performance 




































1. Modelsysteem, bestaande uit: de wilde kruisbloemige zwarte mosterd, Brassica nigra (1e trofische niveau), de gespecialiseerde worteletende 
koolvlieg, Delia radicum (2e trofische niveau), zijn ondergrondse natuurlijke vijand de parasitaire wesp Trybliographa rapae (3e trofische niveau), 
de gespecialiseerde bladeter Pieris brassicae, het grote koolwitje (2e trofische niveau, bovengronds), zijn (bovengrondse) natuurlijke vijand de para-




















































































2. Fitnessmaten (larvale ontwikkelingsduur en popgewicht) van de bladeter (a), zijn parasitoïd (b en c) en de hyper-parasitaire wesp (d) op planten 
waarvan de wortels niet zijn aangevreten (control), dan wel op planten waarvan de wortels gedurende twee weken zijn aangevreten door wortel- 
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3. Fitnessmaat (overleving) van 
de worteleter (a) en zijn parasi-
toïd (b) op planten waarvan de 
spruit onaangetast is (paars), dan 
wel gedurende drie dagen is aan-



























































































4. (a) Parasiteringssucces (% planten met geparasiteerde gastheren), 2 uur na loslating van naïeve vrouwelijke parasitaire wespen in een tent met 
13 planten waarvan de wortels onaangetast zijn (paars) en 13 planten met aangevreten wortels (groen). (b) Verdeling van parasitaire wespen over 













































































6. Invloed van de omgeving: tijd (in minuten) die vrouwelijke parasi-
taire wespen nodig hebben om vijf planten met gastheren te bezoeken 
in een grote tent, wanneer de planten omgeven zijn door 25 planten 
waarvan de wortels zijn aangevreten (paars; ruimtelijke situatie zoals 

























0% of plants without root 
herbivores in the environment
100% of plants without root 










5. Diagram waarin de gelijkenis staat weergegeven tussen de mengsels 
van vluchtige stoffen afkomstig van planten met aangevreten wortels 
(rode cirkels) of spruit (groen), onaangetaste planten (lichtgroen; con-
trole), of met aangetast wortels en spruit (paars). Elke cirkel geeft het 
mengsel weer van een enkele plant. De getallen in de tabel geven een 
andere maat weer voor de gelijkenis: hoe groter het getal, des te groter 
het verschil tussen twee vergeleken mengsels.
Mahalonobis distances
  0
21   0
22 12   0
  2 21 32 0










Aboveground-belowground root and foliar insect 
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